A method for unidirectional deletion mutagenesis with application to nucleotide sequencing and preparation of gene fusions.
A method is described for the preparation of deletions that extend in one direction from a fixed point. The method is based on the ability of deoxynucleoside [1-thio]triphosphates to be incorporated into DNA by DNA polymerase I, Klenow fragment, and the fact that alpha-thiophosphate-containing phosphodiester bonds are resistant to hydrolysis by the 3'-to-5' exonucleolytic activity of phage T4 DNA polymerase. Therefore, linear duplex DNA molecules blocked at one 3'-terminus with a thiophosphate were prepared and then degraded from the other end with the exonuclease. Digestion for different lengths of time followed by treatment with nuclease S1 and ligation allowed the preparation and recovery of a nested set of deletion mutants. Importantly, it was observed that a significant fraction of deletion mutants of recombinant M13 phages carrying the target gene in the same orientation as 'lacZ alpha' yielded phage that produced lacZ alpha-complementing activity. Nucleotide (nt) sequencing showed that these phages carried in-frame fusions between the target gene and 'lacZ alpha'. The deletion mutagenesis procedure is applied to the nt sequencing of a gnd gene from a natural isolate of Escherichia coli.